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H o€eiot K&Kwon TOL KEVTPIKOV VELPLKOV GUCTAUATOG,
1600 eKelvn TOL VWTIAIOL HUEAOD GO0 Kal TOL EYKEPA-
Aov, prtopel va ipokahéaet povipn PA&Pn ota Sto dpya-
va. TTapa ™ Bewpntiki wpéheta Kat TV eni oelpd eTwv
XPNOT) TV KOPTIKOOTEPOEISHOV OTNV AVIIHETOTILOT TNG,
TEKHUNPLWHEVO KL KAWVIKA ONUAVTIKO dPpeN0C aTtd auTd
Sev EXeELTTPOKVYEL EXPL TP, YLX AUTO KL 1) XPF)OT) TOUG
éxet apgploPntnOel (Alderson & Roberts 1997).

NoTtiaiog puehdg

H xdxwon tov vwtiaiov puehol mpokaheitat and Tpavpa
oe aUTOV pe ovvémewa T ON&on, T ovumieon, ™ pri&n
Kal tn didtaom Tou 18ioL 1} TOL AY YELAKOV LITOOTPWUATOG
TOU. Méoo e AT aTTO TNV APXLKT) TIPWTOYEVT] KAK®OT)
TpoKaAeiTaL pa adAnlovyia petafolmv, n omoia oho-
KAnpovetal oe AMyeg nuépeg Kat tpokaei devtepoyevr
kaxwor (Tator & Fehlings 1991, Olby 1999, Dumont et al.
2001, Hall & Springer 2004, Olby 2010, Park et al. 2012).
H tedevtaio xapaktnpiletal amd oxatpio, KUTTAPIKO
oldnua, Satapaxrn ot CLYKEVIPWON TwV VeELPOdLaPL-
BacTtdv, aAG Kot av€nomn ekeivng TwV LeGoAAPNTOV
PAeypovng, OTwg eival Ta TpooTavoeldr), To 0eidlo Tov
al®ToU K.&., KAL TEAKA VEKP®OT) KA ATTOTITWOT) TWV VEUPL-
KOV KUTTapwv. H oxatpia, n pAeypovi kat n apoppayio
TIPOKAAOUV TO OXNHATIOHS eAeVBepwv prllwv ofuydvou
Kal ot TehevTtaieg uepoeidwon Twv Amapov 0E£wV 0TIG
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Acute traumatic injury of the central nervous sys-
tem, both of the spinal cord and the brain, can lead
to permanent damage in both organs. Despite the
theoretical benefits and the inclusion of corticos-
teroids in the management of such cases for many
years, substantiated and clinical value from these
drugs has not been identified thus far, therefore
their usefulness has been questioned (Alderson
& Roberts 1997).

Spinal cord

Injury to the spinal cord can result in trauma be-
cause of concussion, compression, rupture or hy-
perextension of the spinal cord or its vascular bed.
Within minutes of the original primary damage, a
cascade of events which causes secondary injury is
initiated, only to be completed in a few days (Tator
& Fehlings 1991, Olby 1999, Dumont et al. 2001,
Hall & Springer 2004, Olby 2010, Park et al. 2012).
The latter is characterised by ischemia, cellular
oedema, disruption in the levels of neurotrans-
mitters, and increase in inflammatory mediators
such as prostanoids, nitric oxide etc., finally leading
to neuronal necrosis and apoptosis. Ischaemia,
inflammation and haemorrhage can lead to the
formation of free oxygen radicals, which result
in lipid peroxidation of fatty acids across cellular



KUTTApPIKEG pepPpaveg, cupPdAlovTag £Tot 6To B&vato
Twv vevpikov Kuttapwv (Tator & Fehlings 1991, Olby
1999, Dumont et al. 2001, Hall & Springer 2004, Olby
2010, Park et al. 2012).

IMepapatika dedopéva

Ta kopTikooTEPOELdT) BwpnOnKe WG TAPEXOLY TTPOCTA-
olot GTOV TPALHATIOUEVO VWTLOEO HLEND, TOCO HECW TNG
dpdong Toug oTIG e€ehtoodpeVeS KATA TN Si&pKeLa TG
SevuTEPOYEVOLE KAKWONG GPAEYHOVT KAl LOXOLUiO, 600 KAl
He GAAN Opdon pn oxeTlopevn pe avtry (Braughler & Hall
1983a, Hall et al. 1984, Hall 1992, Hall & Springer 2004).

ITelpopaTIkEG LeAETEC O YATEG €510V TTWG XOPTYNOT)
TIOAD HEYGANG -KATA TTOAD HeYOADTEPNC TG AVTIPAEYHO-
VOS0OUG- 060N G VUTPLODXOL GOUKIVIVKNG peBulompedvi-
{ohévng (NZM) yila 48 wpeg mepldpioav v oxatpia,
v vrtepoeidwon Twv Amdiny, TNV evdokuTTapIKN
ovoowpevoT aoPeotiov, Tn Snpiovpyla TPooTAVOEISWV
Kot TNV aodopnon Tewv veuplkov av (Braughler & Hall
1983a, Hall et al. 1984, Hall 1992, Hall & Springer 2004).
Emiong, PeAtiwBnke n por) Tov aipatog oTny meploxn Tng
KAKWOT)G, TTEPLOPIOTNKE O OXNUATIOUOG eEAeVBEpVY piwV
o€uyovou Kot Tehtka LTt pEe Kat PEATIWHEVT) VEUPONOYIKA
e€eMEN TG PAAPNG Kot TTEPLOPIOUOG TG ATIWAELAG VEVPL-
KOU LoTOU 0TI LloTONOYIKEG e€eTaoelg (Braughler & Hall
1983, Hall et al. 1984, Braughler et al. 1987, Hall 1992,
Hall & Springer 2004).

‘Eva &A\o koptikooTtepoetdéc, n Se€oapebalovn, pe
TIOAATIAACLOL AVTIPAEYHOV@OT LOXD CUYKPITIKA HE V-
v NG peBLAoTIpedVILoAOVNG, AAA Kal peyaAOTEP
OLVAELX |LE TOUG UTTODOXEIG TWV KOPTIKOGTEPOELOWY, dev
é0e1€e va TAeOVEKTE] YOPNYOUHEVT HETK OO TPADHA GTO
votiaio pueho o€ emipug, kabmg n Sevtepn eiye mmio evepyd
avTiofeldwtikd poro (Hoerlein et al. 1983, Bracken et
al. 1984, Faden et al. 1984, Braughler 1985, Braughler &
Hall 1985, Arias 1987, Hall & Springer 2004, Schimmer
& Parker 2006).

[Melpapatika Sedopéva and 1o okvAo Sev vtapyovv
OPKETAL Xe {La HEAETT) KAKWOTG TOL VTIoiov Huelov 1)
xopriynon pebulompedvilorovng dev Pedtivwoe TNV €x-
Paon (Coates et al. 1995). e GAAN TELPAPATIKY LEAETT
TIPOKANOTG KAKWONG TOL VWTLHiOL HUXAOD 0€ OKUAOUG,
1 xoprynon moAv peyding 86ong pebulompedvifordvng
HaCl pe XELPOUPYIKT) QITOCUUTIIEDT) TOL VWTLOOL HLEAOD
odrynoe oe ehappws KaAUTepn vevpoloyikn ékPaon
amo TN XELPOLPYIKN ATTOCULUTTEOT) HOVO, OUWG QUTH T
dlapopd NTay GTATIOTIKWG pn) onpavTiky (Rabinowitz
et al. 2008). Enutéov, oe dAheg peléteg mapatnpron-
Ke abENOTN TNG ATTWAELXG VEVPLKOV KUTTEAPWV HETA T1)
XOPNYNOT) KOPTIKOOTEPOEIOWY G€ TPAVHA TOU VEVPIKOD
L0TOV, I00G MOy avEnpévng oleldwTikng PAAPNG cuvereia
NG KATAOTOANG TNG pOPOATTAONG A2 TNG KUTTAPLKNAG
HEUPPEVNG KAL TNG CLOCWPELONG YAAXKTIKOV 0€€0G GTO
voTiaio pueloé (Braughler & Hall ED 1983a, Braughler &
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membranes, therefore contributing to neuronal
death (Tator & Fehlings 1991, Olby 1999, Dumont
etal. 2001, Hall & Springer 2004, Olby 2010, Park
et al. 2012).

Experimental data

Corticosteroids are considered to protect the spinal
cord in cases of traumatic injury, through their
effect on developing inflammation and ischaemia
during secondary injury, as well as through another,
unrelated pathway (Braughler & Hall 1983a, Hall
et al. 1984, Hall 1992, Hall & Springer 2004).

Experimental studies in cats have indicated
that the administration of very high -much higher
than anti-inflammatory- doses of methylpred-
nisolone sodium succinate (MSS) for 48 hours
have limited ischaemia, lipid peroxidation of fatty
acids, intracellular accumulation of calcium, the
formation of prostanoids and the deconstruction
of neurons (Braughler & Hall 1983a, Hall et al.
1984, Hall 1992, Hall & Springer 2004). Moreover,
injury site perfusion was improved, formation of
free oxygen radicals was limited and finally, the
changes in neurological status following injury
were more positive and histopathology revealed
reduced loss of neuronal tissue (Braughler & Hall
1983, Hall et al. 1984, Braughler et al. 1987, Hall
1992, Hall & Springer 2004).

Another corticosteroid agent, dexamethasone,
with an anti-inflammatory effect several times
more powerful to that of methylprednisolone, and
a greater affinity for corticosteroid receptors, has
not been proven to be advantageous when admin-
istered after spinal cord trauma in rats, considering
that methylprednisolone had a more active role as
an antioxidant (Hoerlein et al. 1983, Bracken et al.
1984, Faden et al. 1984, Braughler 1985, Braughler
& Hall 1985, Arias 1987, Hall & Springer 2004,
Schimmer & Parker 2006).

There are not enough experimental data in
dogs. In a study on spinal cord trauma, the admin-
istration of methylprednisolone did not improve
the final outcome (Coates et al. 1995). In another
experimental study, where spinal cord trauma was
inflicted in dogs, the use of very high doses of meth-
ylprednisolone along with surgical decompression
of the spinal cord led to slight improvement of
neurological outcome, compared to surgical de-
compression alone, however this difference was
statistically non-significant (Rabinowitz et al. 2008).
Moreover, in other studies increased neuronal
apoptosis was observed after the administration of
steroids following central nervous system trauma,
perhaps because of the increased oxidative stress
resulting from suppression of phospholipase A2
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Hall 1983b, Braughler & Hall 1984, Sapolsky 1994, Hall
& Springer 2004).

KAwvika dedopéva

H xprjon Twv KopTikooTepoetd®v 0 TNV ofela KAKWAT) TOV
votlaiov oty kabnpepwvr mp&én 1600 oTov &vBpwo
600 Kat ota {oa eivat apdpioPnrodpevn. Tlapd Tig KaTd
Katpoug avadopég yla peiwon Tng BvnotndtnTag Kot Tng
VOONPOTNTAG, KAl BEATIWOT TNG AELTOLPYIKHG OTOKATA-
OTOONG TOL VTLAOU HUEAOD KA TNG TIOLOTN TG (w6, AUTEG
dev eival evpEn¢ ATTOOEKTEG, eV ETUITAEOV aVAPEPOVTOL
TIAPEVEPYELEG aTTO T XPTOT) TOUG.

AvBpwmog

OL Tpelg eBVIKEG apepIKOVIKEG HEAETEC TG KAKWONG TOL
voTlaiov puehot (National American Spinal Cord Injury
Study, NASCIS [, 1I, III) (Bracken et al. 1985, Bracken
et al. 1990, Bracken et al. 1997) avédei§av pikpéc ah\d
OUOLOOTIKEG PEATIOCELG TNG ALoONTIKATNTAG KAl TNG KLvN-
TIKOTNTOG 0€ avBpwITOUG (e ofeiar KAKWOT TOL VwTiaiov
HueloV oToug oToiovg xopnynOnke oA peydn doon
NXEM, evtdg 3-8 wpawv and tov Tpavpatiopd. Me fdon
auTég TIG peéteg ot aoBeveic otoug omoiovg n NEM
XopTyouvTa TTptv GUHTTANpwBoLV 3 Wpeg aTtd Tov Tpav-
HATIOUO GUVEXLLaY va TNV AapPavouy yla 24 mpeg, eVe
eKelVoL GTOUG OTT0l0UG 1) TTPWTH XOopryNomn YvoTay petalld
3 kat 8 wp@v atd To TPl CLVEXI Y va TNV Aarppdvouy
yioe 48 opeg. TTpémel va TovioTel Twg Sev TpoTelvoTaVY 1)
évapén g xopriynong Tng HETd To TEPAG 8 WPWV oITO
10 ouUPav (Bracken et al. 1985, Fehlings 2001, Hall &
Springer 2004). TTapd Tn {Kpr) OTATIOTIK®OG ONUAVTIK
Peltiwon oTa armoTeAéopATH TWV HETPHOEWV TNG otoOn-
TIKNAG KAl TNG KIVNTIKAG Aettovpylag Twv acBevav, otav
ekTIHONKe 1 AelTovpyIKn avToVopiar TOUGg Sev PAavnKe
KAITOLOt OTATIOTIKWG ONUAVTIKY Slordpopd artd eKeivoug
iov Oev eiyov AaPet Tnv NEM (Bracken et al. 1997). Me
auTOV TOV TPOTIO AVTIUETWITIONG PAVIKE VO CUUPWVEL
Kat pior avaokomnnon oTig Paoelg Sedopévwv Cohrane,
PubMed, EMBASE, mapott avadépet wg Sev avopié-
VETAL ETAVOS0G GTO PUGLONOYIKO TwWV TTPOTREPANHEVLV
Aettovpytwv (Bracken 2012). Aiyo apydtepa, ' Evwon
Apepikavov Xelpovpydv ZmovSuALKng ZTHANG OTIG Kot-
TevBuvTnpleg 08nyieg oL e€€8wae To 2013 avédepe TTwg
n NZK dev éxet 0éon otn Bepameia tng ofeing KaKkwong
Tou voTlaiou poeho. Yrrpe Snhadn Sidotaon oTig ard-
Yelg oxetika 1N xprion g NEM. Ta amotedéopata Tov
ePELYVWV Yl TN Xprion NG peBulompedviloAdvng éxovv
Tpelg KUpleg aduvaieg. ITpmTOV, TPOKOTITOLY ATTO AvoL-
Spoyukr eme€epyacio LTOOUAD WY AGBEVHY TWV aPXIKWV
HeleToV, devTepov vtdpyovv e Sedopéva Kot TENOG
1 vevpoloyikn ékPoaot apevog eival acadng Sniadn
nipohappavovtal acBeveig pe PeAtiopévn TNV aoOnTIKn
Aettovpyia por OXL TNV KIVNTIK 1) He PeATiwon TG KvnTL-
KNG aANG OXt TNG atoONTIKNG AetTovpyiag, Kot aPeTEPO
o€ Kapia mepimtwon n vevpoloyikn Peltiwon Sev eivoal
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activity of the cellular membrane and accumulation
of lactic acid in the spinal cord (Braughler & Hall
ED 1983a, Braughler & Hall 1983b, Braughler &
Hall 1984, Sapolsky 1994, Hall & Springer 2004).

Clinical data

Corticosteroid use in acute spinal cord traumatic
injury in routine practice is questioned both in
humans and animals. Despite occasional reports
mentioning a reduction in morbidity and mortality,
and improvement on functional restoration of the
spinal cord and quality of life, these reports are
not widely accepted, and also corticosteroid side
effects have been reported.

Humans

The three national American studies on spinal
cord traumatic injury (National American Spinal
Cord Injury Study, NASCIS [, II, III) (Bracken et
al. 1985, Bracken et al. 1990, Bracken et al. 1997)
indicated small but substantial improvements of
sensation and mobility in humans with acute spinal
cord trauma to which very high doses of MSS had
been administered within 3-8 hours post-trauma.
Based on these studies, patients to which very high
doses of MSS had been administered within less
than 3 hours post-trauma, continued to receive
it for 24 hours, whereas those to whom the first
dose was given between 3 and 8 hours continued
to receive it for 48 hours. It is worth mentioning
that it was not recommended to initiate treatment
after 8 hours post-trauma (Bracken et al. 1985,
Fehlings 2001, Hall & Springer 2004). Despite the
small statistically significant improvement in the
results of sensation and mobility functional testing,
when functional autonomy was evaluated there was
no statistically significant difference compared to
patients who had not received MSS (Bracken et
al. 1997). A retrospective review in the Cohrane,
PubMed, and EMBASE databases seemed to agree
with this treatment plan, even though it did report
that return to normal function was not expected
for any impairments (Bracken 2012). A while later,
in the management guidelines published in 2013
by the American Board of Spine Surgery it was
reported that MSS has no place in the treatment
of acute spinal cord traumatic injury. There was
a difference of opinion regarding the use of MSS.
Study results for MSS administration to patients
have three main flaws. Firstly, they stem from ret-
rospective evaluation of subgroups of patients
from the original studies, secondly their data are
incomplete and thirdly the neurological outcome
is unclear, meaning that this drug is shown to be
effective for prevention in patients with improved
sensation but not mobility or with improved mo-



Aertovpyika onpavrikn (Hurlbert 2013). Etot, mapd tnv
vrap€n Kot GAA@V TIPOOTITIKAV KALVIKOV HEAETWV YLo
™ xpnon ¢ pebulompedvi{ordvng 0TV aVTIHETOTLON
NG KAKWONG TOL VWTlaiov puehol avayvepiletal wg
TIAEOVEKTNHA oIt T1) Xprjom TN¢ oe Babog xpovou Sev éxel
TIpoKUYeL, VO aVTIOETOC LITAPYEL KIVOUVOG EMIITAOK®Y
aITo TO TEMTIKO, KUplwg, ovotnpa (Evaniew et al. 2016).
[Mapora avtd, n'Eveon Xetpovpywv ZmovOoulikig Xti-
Ang avayvwpifovtag tnv kabBdlov 1oxvpr Tekpnpiwon
vrtootnpilet T xopriynon pebuvronpedviforovng av autr
Eexvroel péxpt 8 wpeg armd To TPAVHA, XWPIG OHWG Vo
v npoTteivel wg katevBuvTrpla odnyia (Fehlings 2017).
AvtiBeta, otnv 1o mpdopatn (2017) 10n éxdoomn Tov
BiPAiov omouvdaoTh) oTo MpoXwpNHEVO Tpavpa (ATLS)
ToL Apepikavikov Koleyiov Xetpoupywv avadépetot
pNTé WG T KopTikooTepoeldr) Sev €xouvv Béon otnv
AVTLHETOTILON TNG KAKWON G TOL votiaioL puehot (ATLS,
Student Book 2017 p. 144).

Z®oa cLVTPOPLEg

OLOnpoctevEVEG HENETEG YL TO OKDAO KO TT) YATQL Ol
OXETIKEG e TNV ofelot KAKWOT) TOL Ve Tla{oL pueho eival
Ayeg kat oxetilovTon Kuping pe TpoPoAr) LeGooToVOUALOL
diokov (MA) kat miBava odpéAn 1)/kat emTAokég amd
Xprion Twv KopTikooTepoeldwv pali pe dAleg Bepareieg
NG GLYKEKPLUEVNG TTABONOYIKNG KATAGTAONG, OTIWG Yia
TapASelypa T XELPOUPYLKT) OTTOCVUTIIEDT). L€ YEVIKEG
YPOppES, 1 PeATimon TNG veupoloyIKig elkOVaG eival
apgpiPoln Kat emUTAL0V aVAdEPOVTAL TTAPEVEPYELEG ATTO
N Xprjon KopTikooTepoeldav, owg eivat 1 Sitpnon Tov
TIOKEOG EVTEPOL KAL T EAKT) TOU YAOTPLKOV BAeVVOYOVOUL
(Henderson & Webster 2006). Etot, oe §0o avadpopit-
KEC peNéTeg Sev TapatnpriBnke o0Te KAAUTEPT KIVITIKT
QITOKATAOTAOT OVTE YPNYOpOTEPN OTA (DA TTOL EAaPav
KAITOLOG HOPPTIG OTEPOELDT) TIEPLEY XELPNTIKA, CLYKPLTIKA
pe exeiva mov Sev éhaPav (Davis & Brown 2002, Ruddle
et al. 2006).

Y GANN avadpopLKr) €pevva o€ GKOAOUG (e KAKWOT)
TOU vOTIA{OL UEAOD HE XELPOVPYIKN OVTLUETWITLON TOU
attiou, 1) Xopriynon GOuKIVIKAG vaTptovXou TTpedvIioAdvng
TIpoK&Aeoe LYNAK TTOCOOTE EMUITAOK®Y, OTIWG SLdppoLa,
atpatoxelio, pélatve, EUeTo Kat KUATEEDT), OE SLAGOPOLG
ovvdvacpovs. Ot cuyypadeic OHOS aVadEPOLY TIWE N
QVTIHETWITLOT) [TV ENMITUXAG KL LAALOTO Xwp(G TTopaTao
ToL Xpovou voonieiog Tov (wwv (Culbert et al. 1998).

Otav oe XELPOUPYIKA TIEPLOTATLKA TIPOPoANG MA
xopnynonke Se€apebalovn evéotun kot tpedvifordvn
aItd TO OTOHN, TOTE 0TO 76% TwV {Hwv Tapatnpndnkav
evO0OKOTIIKA SLABpWOELG TOL Yo TPIKOD PAevvoydvou
(Neiger et al. 2000).

Zkvlot puAng Dachshund otav xepovpynBnkav yia
aIoCLITiETT HeTd artd TTpoPoAr) MA kat Toug xopnynonke
NZM gppévioay avénévo Toc00To EMITAOKMY, ALENHEVO
KOO TOG VOOTAEIAG KAl TTAPATHOT) AUTHG Kot HEYOADTEPT)
XPNON YOOTPOTIPOOTAEVTIKOV PAPUEK®DV, CUYKPITIKE
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bility but not sensation, and furthermore under no
circumstances was the neurological improvement
functionally significant (Hurlbert 2013). Therefore,
despite the existence of other prospective clinical
studies regarding the use of MSS in management
of spinal cord traumatic injury, it is recognized that
no advantage has been substantiated from MSS
administration on the long term outcome of such
cases, whereas there is increased risk of compli-
cations, mostly from the digestive tract (Evaniew
et al. 2016). Despite all of the above, the Board of
Spine Surgery recognizing the lack of evidence,
still supports the administration of MSS if this is
initiated up to 8 hours post-trauma, however with-
out including it in the guidelines (Fehlings 2017).
On the contrary, in the most recent (2017) 10th
edition of the Student Book of Advanced Trauma
Life Support (ATLS) of the American College of
Surgeons it is explicitly stated that corticosteroids
have no place in the management of acute spinal
cord injury (ATLS, Student Book 2017 p. 144).

Companion animals

Already published studies in dogs and cats
regarding acute spinal cord traumatic injury are
few in number and mostly report intervertebral
disk (IVD) herniation and possible benefits and/or
complications from corticosteroid use along with
other treatment plans for this specific condition,
such as surgical decompression. In general, im-
provement of neurological status is questionable
and furthermore complications from corticosteroid
use have been reported, such as large intestinal
perforation and ulceration of the gastric mucosa
(Henderson & Webster 2006). Moreover, in two
retrospective studies there was no improvement
either in return to normal function or in the speed
of recovery in cases that received any corticosteroid
agent perioperatively, compared to cases that had
no corticosteroids administered (Davis & Brown
2002, Ruddle et al. 2006).

In another retrospective study in dogs with
spinal cord traumatic injury with surgical man-
agement of the inciting cause, the administration
of prednisolone sodium succinate had a high com-
plication rate, such as diarrhoea, haematochezia,
melaena, vomiting and haematemesis, in various
combinations. The authors have reported, howev-
er, that management was successful and without
prolonged hospitalisation (Culbert et al. 1998).

When parenteral administration of dexameth-
asone was combined with orally administered
prednisolone in surgically managed cases of IVD
herniation, erosions of the gastric mucosa were ob-
served by endoscopy in 76% of these cases (Neiger
et al. 2000).
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e okOAoLG oL Toug XopnynOnKe Se€apedaldvn Kat
nipedvi{ordvn (Boag et al. 2001).

Am6 v AN, Kat oxeTika pe t Se€apebalovn, oe
SlapopeTikr) avadpopKr| peAéTn e oKOAOLG PpéOnKe TTwg
1 XopNYNnon Tng TpLV Ao TN XELPOLPYLKI) KITOCULUTTiECT
TEPLOTATIKGOV TIPOPOANG MA TipokdAece TNV epudavion
3,4 popég TTEPLOTOTEPWV ETIUITAOKMYV, ATIO EKEIVOUG TOUG
OKVAOULG 0TOUG OTT0l0VG EiTe XopnynOnKe AANO KOPTIKOOTE-
poetdég, eite 8e xopnynOnke kavéva (Levine et al. 2008).
ITio cuyKEKPLHEVQ, AUTEG APOPOVOAY OTO TTIEMTIKO KOl TO
ovporotnTikd ovotnpe. Na onpelwdei twg Stapopd ot
VELPOAOYIKT) EIKOVA HETAED TV OUASWV TOGO GTO TENOG
NG voonheiag, 600 Kot oTov enavéreyxo Sev vmrple
(Levine et al. 2008). Eivat &€to Adyou 1o ebpnpa avadpo-
HIKNG HeAETNG o€ OKVAOUG, KATA TNV oTtoiot 1) XOprynon
KOPTIKOOTEPOEISMV WG PAPUAKEVTIKT OV TIHETAOTILOT) TIPO-
Poirig MA ftav emituxnig (vevpoloyikr) Pertiowon, Xwpig
UTTOTPOTIH CUUTITWHATOV) 6TV 1) TIPOBOAT apopovae
OTNV QUXEVIKN Hoipa TOL veTlaiov pueAoD, eve 6TavV
adopotioe 0T Bwpakooduikn poipa n moldTNTA {WNG
dev PeATindnke, OTIwG Kal 1 €KPaon TWV MEPIOTATIKWV
(Levine et al. 2007, Levine et al. 2008).

H m\etovotnta Moo twv deSopévav yia tn Béon
TV KOPTIKOOTEPOESWV GTNV 0&ela KAK®OT) TOUL VOTLaiov
Huehol TpoEpxovTaL ATt TN XPrjomn Toug Katd T Stael-
pLon TIEPLOTATIKAOV TTPOBoANG MA Kat cOpdwva pe autd
dev umdpyel loxvpn €velln xoprynomng Toug avadopika
HE TN VELPOAOYLKT ATIOKATAOTAOT) TWV TIEPLOTATIKAOV
(Boagetal. 2001, Davis & Brown 2002, Ruddle et al. 2006,
Levine et al. 2007).

[Mepetaipw, n Xprion touvg cuvdéeTal (e ELPAVLON
ETITAOK®OV ATTO TO TETTIKO Kotl TO OVPOTIOLNTIKO GUOTN-
po. H Se€apebalovn éxet ouvSebel e Tig eplocoTepeg
Onpootevpéveg and avtég (Neiger et al. 2000, Boag et
al. 2001, Henderson & Webster 2006, Levine et al. 2007,
Levine et al. 2008).

"Etol, 1600 Adyo TG ENNenyng emapKolG TELPOHATIKAG
Kot KALVIKNG TeEKHNpiwong oTa {war ouvTpodLdg, 600 Kot
Aoy TG aaBevoig Tekpnpinong kat briapEng Stxoyvepiag
OTNV LTPLKT) TOL avBp@iTou v prtopel va btooTnpiy et
1 Xoprynon koptikootepoeldwv oTn dlayelpton Tng oei-
aG KAKWOTG TOU VTLaioL Huehol oTa (O GUVTPOPLAG.

Eyxépalog

H xpavioeykepah ki KAKWOT) TPOKAAEL TOGO TIPWTOYEVT)
600 Kat devtepoyevr) PAGPN oTOV eykéPado Tapdpola
He ekeiveg TOL TpoKaAovVTaL artd TNV ofeior KAKWON
TOU VTIaiov HueAol. Mia amd TIG o EMPAPVVTIKEG
OLVETTELEG elval ) TIPOKAN G OO HATOG Kot 1 ab€non Tng
evdokpaviag mieong. Emetdr) ta koptikootepoetdr) éxovv
Opdion évavTl TOL ayyeloyevolg oldnHaTog TwV OYK®V
(Dietrich et al. 2011), eivat avTipreyovmdn Kat oL €pevveg
NASCI’s €8e1€av 0dperog artd TNV £yKatpr Xoprynor Tovg
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Dachshund dogs underwent spinal cord decom-
pression surgery for IVD herniation to which MSS
was administered had a higher complication rate,
higher hospitalisation costs, prolonged hospitali-
sation times, as well as increased need of gastro-
protective agents, compared to dogs receiving a
combination of dexamethasone and prednisolone
(Boag et al. 2001).

On the other hand, regarding dexamethasone,
in a different retrospective study in dogs it was
found that administering it prior to surgical de-
compression of IVD herniation, this agent caused
up to 3.4 times higher complication rates than
that in dogs in which a different corticosteroid
or no corticosteroids were administered (Levine
et al. 2008). In particular, these side effects were
located in the gastrointestinal and urinary tract. It
should be noted that no difference was observed
in neurological status between the groups at the
end of hospitalisation as well as during re-exami-
nation (Levine et al. 2008). It is worthy of note that
there is a retrospective study in dogs, in which the
administration of corticosteroids as treatment for
IVD herniation was successful (improvement in
neurological status, without recurrence of clini-
cal signs) when the herniation was located in the
cervical spine, whereas when it was located in the
thoracolumbar spine there was no improvement
in the quality of life or the final outcome (Levine
et al. 2007, Levine et al. 2008).

Therefore, most of the data regarding the role
of corticosteroids in acute spinal cord trauma
come from their use in managing cases of IVD
herniation, therefore there is no strong evidence
that corticosteroid administration is beneficial in
the neurological recovery of such cases (Boag et
al. 2001, Davis & Brown 2002, Ruddle et al. 2006,
Levine et al. 2007).

Furthermore, corticosteroid administration
has been associated with complications from the
digestive and urinary tract. Dexamethasone has
been implicated to have the most complications
in the already published literature (Neiger et al.
2000, Boag et al. 2001, Henderson & Webster 2006,
Levine et al. 2007, Levine et al. 2008).

Therefore, because of the lack of sufficient
experimental and clinical evidence in compan-
ion animals, as well as of the weak evidence and
conflicting opinions in human medicine, the use
of corticosteroids cannot be recommended in the
management of acute spinal cord traumatic injury
in companion animals.



oTnv oeior KAKWON TOL VWTIOL HLEAOD, SOKLHACTNKE
1 Xprion Toug oTnV KpavioeKepahikn k&kwon. Iapd 1
Bewpnrika evepyetikn Spaong Touvg avtr Sev artodeixOnie
otnv kAviki pdén (Alderson & Roberts 1997). Avtd
fowg ev pépn va ogeiletal otn Slapopetikn GpvON TOU
T(POKAAODHEVOUL OLONHATOG KATA TNV KAKWOT, SnAad
KUTTOPOTOEIKS EVOVTL TOV Ay YELOYEVOUG TTOU TTPOKAXAODY
otoykot (Unterberg et al. 2004, Werner & Engelhard 2007,
Greve & Zink 2009, Donkin & Vink 2010).

Emuthéov, otov avBpwro avadépetal mwg n xopr-
YNOT KOPTIKOOTEPOEISOV EVTOG TWV TIPWTWYV 24 wpmV
HET& TO Tpadpa avEavel TNV MBavoTNTa v eppavioTel
petatpavpatikn emAnyia (Watson et al. 2004). H xo-
PHYNOT KOPTIKOOTEPOEdWYV TIpOKa el LITEpYAUKALict
Kot avToxn oty tvoouvhivn. H vepyAukaipia petd and
KpaVIOEYKEPAAIKT KAKwoT) €xet ouvSebel pe xelpdtepn
ékBaorn otov avBpwro Kat avnuévn PapvTnTa, akopa
Kot av givat lrtpoyevig, ota (oo ouvtpoduag (Syring et al.
2001, Rostam 2014). @ewpeital Twg evioxVeL TN OeLTEPO-
yevi) BAGPN péow TTapaywyng HeGONXPN TGV TNG VELPLKTG
SLéyepong, mapaywyng yahak kol 0§€og, pHeTaBoAn Tov
pH kat tng oopwtikéTN TG (Rostam 2014). Ot katevBu-
VTN pLeg 00Nyieg Yl TNV KPoVIoeYKEGAALKT) KAKWOT) aTTd
10 2007 SNAOVOLV TTWG T KOPTIKOOTEPOELST) OVTE TNV
evdoKkpavia Tieamn pelwvouy, 0UTE T VEUPOAOYIKT EKParor)
NG KAKWONG PeATIMVOLY, Kol eMTpooBéTwg pmopel va
éxouv PAamtikég ouvénieg (Bratton et al. 2007).

EmimAéov, 1) kopTi{ovn Ppédnke va oxetiletou e Te-
pLocdTePOLG BavaToug 0NV opada Twv acBevov e kpo-
VI0eYKEPAAIKT KAK®ON TIOL TNV €AaPory 6T0 TAA{oLo TN¢
perétng CRASH (Corticosteroid Randomisation After
Significant Head Injury) (Roberts et al. 2004).'Etct, théov
dev mpoteivetat wg Bepareia otV KapvioeyKePaALKT K&-
Koon otov &vOpwito (Alderson & Roberts 2005, Bratton
et al. 2007). Opwg, mapd T pn Xopnynorn Koptiiovng oe
aoDeVeig e KPOVIOEYKEPAAIKT) KAKWOT), OTIG TTEPUTTWOELG
eKelveg oL €xel TpokAnBei To aLVSpopo TG photoemive-
G PLOIKNG AVETTAPKELNG TOV Papéng TAoXOVTwV acbevay,
evdeikvutal n xapnAn d6omn kopti{ovng (Asehnoune et
al. 2014). To (810 kaL TNV TEPITTTWOT) TTOL €XeL TTPOKAN Oel
BAGPN, wg ovvémelx TOL TpAVHATOG GTOV LTTOOAAAO
KoL TNV LITOPUOT), HE CUVETIELX TNV €Velo G OPHOVEG,
O1IOG 1) BupeoeldoTPATIOG, 1 ETILVEPPLSIOPAOLOTPOTIOG, T
ayyetomieoivn kat ) avénrtikr) (Cohan et al. 2005, Hannon
etal. 2013). Avtr n) Kat&oToon éxel TEpLy padel Kat OTOV
OKONO Kol XaparKTnpL{oToy ortd LITOTUGT) KL UTTOYAUKOLL-
pio. AVTIHETOTIIOTNKE [E XOPNYNOT HIKPWV TTOCOTHTOV
KoptikooTepoeldav (Foley et al. 2009).

Opwg, ota {wa cLVTPOPLAG 1) XOPNYNOT KOPTIKO-
0TePOEd OV OTNV KPAVIOEYKEPAAIKT KAKWOT Sev €xel
peletnOel ovTe KAVIKG oUTe Telpapatikd. Etot, Aappd-
vovTag urtdYn TI§ HeéTeg oTov AvBpwITo Kot Ttapd Toug
OTI0LOUG TIEPLOPLOHOVG, OeV TTPOTELVETAL 1) XOPIYNOT) TOUG
OTNV KPAVIOEYKEPOAALKT) KAKWOT.

Expert’s opinion

Brain

Traumatic brain injury results in primary as well
as secondary damage to the brain similar to that
after acute spinal cord trauma. One of the most
severe consequences is cerebral oedema and in-
crease in intracranial pressure. Considering that
corticosteroids have an effect against vasogenic
oedema in tumours (Dietrich et al. 2011), they are
anti-inflammatories and NASCT's research studies
indicated benefit from their timely use in acute
traumatic spinal cord injury, the administration
of corticosteroids has been evaluated in traumatic
brain injury. Despite their theoretically beneficial
effect, this has not been proven in the clinical set-
ting (Alderson & Roberts 1997). This may be due
to the different nature of oedema resulting from
trauma, which is cytotoxic instead of vasogenic,
as in most tumours (Unterberg et al. 2004, Werner
& Engelhard 2007, Greve & Zink 2009, Donkin &
Vink 2010).

Moreover, in humans it has been reported that
corticosteroid administration within the first 24
hours post-trauma increases the risk for post-trau-
matic epilepsy (Watson et al. 2004). The adminis-
tration of corticosteroids causes hyperglycaemia
and insulin resistance. Hyperglycaemia after trau-
matic brain injury has been associated with a poor
outcome in humans and increased severity even if
it is iatrogenic in companion animals (Syring et al.
2001, Rostam 2014). It is theorised that it ampli-
fies secondary damage through the production of
neural stimulators, lactic acid, changes in pH and
osmolality (Rostam 2014). The treatment guidelines
for traumatic brain injury since 2007 have stated
that corticosteroids do not reduce intracranial
pressure or improve the neurological outcome
and additionally may have harmful consequences
(Bratton et al. 2007).

Moreover, cortisone has been found to be as-
sociated with the highest number of deaths in
the group of patients with traumatic brain injury
which received it as part of the CRASH study
(Corticosteroid Randomisation After Significant
Head Injury) (Roberts et al. 2004). Therefore, it is
no longer recommended as part of the treatment
of traumatic brain injury in humans (Alderson &
Roberts 2005, Bratton et al. 2007). However, despite
avoidance of cortisone in patients with traumatic
brain injury, low doses of cortisone are indicated in
cases of adrenal insufficiency syndrome in severely
affected patients (Asehnoune et al. 2014). The same
applies in cases in which there has been damage to
the hypothalamus and pituitary gland as a result of
traumatic injury, consequently resulting in reduced
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H yviun tou 161kou

Evkazaxdeidy, iy Spdon tov koprikoorepoeidoy ota Sidpopa
OUOTIUATA EVAL YVOOTH Kot onpuavTikr. Opws, oTnv Kakeor
TOU KEVIPLKOU VEUPLKOD TUTTHUATOG SESOUEVA TOTO ATIO EPEVVES
arov dvOpwro 600 Kat oTa (B CUVIPOPIIS i Ti Yopijy1jon
KOPTIKOTTEPOELOWV ELTE ATIOVTLALOVY, EITE EIVAL AVTIKPOVOHE-
va. Emrdéov, ta koprikoorepoetdn) mpokalovv avéyon tis
voanpdrrag orovg mAyBuapots mov xproyiornowvvrar. Erol,
TapoTL Sev LTIAPYEL ETIAPKIIG TEKUTPIwTT] yia KaOopioyo Ka-
tevOuvTipiv 08y Sev propei va poraBel iy xpijon Toug.

levels of hormones such as thyroid-stimulating hor-
mone, adrenocorticotropic hormone, vasopressin
and growth hormone (Cohan et al. 2005, Hannon
et al. 2013). This condition has been described in
dogs and was characterised by hypotension and
hypoglycaemia. It was managed with small doses
of corticosteroids (Foley et al. 2009).

However, the use of corticosteroids in central
nervous system traumatic injury has not been
clinically or experimentally studied in companion
animals. Therefore, by taking into consideration the
studies in humans and despite any limitations, it is
not recommended to administer corticosteroids
in cases of cranial trauma.

In conclusion, the effect of corticosteroids on vari-
ous body systems is known and substantial. However,
in cases of central nervous system trauma, data from
research in humans as well as companion animals for
the administration of corticosteroids are either absent
or conflicting. Moreover, corticosteroids cause an in-
crease of morbidity in the already studied populations.
Therefore, even though there is no sufficient evidence for
guidelines to be formed, the use of corticosteroids cannot
be recommended.
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